Spatial heterogeneity and stability of bacterial community in the gastrointestinal tracts of broiler chickens.
Bacterial communities in the different regions of gastrointestinal tract (GIT) of broiler chickens were analyzed by pyrosequencing approach to understand microbial composition and diversity. The DNA samples extracted from 7 different regions along the GIT were subjected to bacterial-community analysis by pyrosequencing of the V1-V3 region of 16S rRNA gene. Major bacterial phyla in the chicken-gut microbiota included Firmicutes, Proteobacteria, Bacteroidetes, Actinobacteria, and Acidobacteria, but Firmicutes were mostly dominant (67.3 ± 16.1% of the total sequence reads identified). Among Firmicutes, Lactobacillales, including the genera Lactobacillus and Enterococcus, were the most dominant (51.8 ± 34.5% of the total sequence reads identified) from the crop to ileum. In contrast, in the cecum and large intestine, those genera were rarely detected, and Clostridiales were dominant (55.9 ± 31.4%). Fast UniFrac analysis showed that microbial communities from the crop to jejunum of the same individual chicken were grouped together, and those from ileum, cecum, and large intestine were clustered in a more GIT-specific manner. The numbers of shared operational taxonomic units between the neighboring segments of GIT were low, ranging from 2.9 to 20.3%. However, the abundance of shared operational taxonomic units in each segment was relatively high, ranging from 61.7 to 85.0%, suggesting that substantial proportions of microbial communities were shared between each segment and its neighboring segments, comprising a core microbiota. Our results suggested that the microbial communities of 7 main segments in the chicken GIT were distinctive according to both individuals and the different segments of GIT, but their stability was maintained along the GIT.